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Thus IP rats had lower myocardial [G] prior to the 6-min coronary occlusion
than CON rats, consequently consumed less G during the occlusion, and had
a lower incidence of VT or VF on reperfusion. GI + IP rats were equally pro-
tected from arrhythmias however, despite pre-ischemic [G). and ischemic
G-consumption, similar to CON rats. We conclude that neither the [G] of the
myocardium prior to ischemia, nor the quantity of G consumed during is-
chemia, influence the incidence of reperfusion arrhythmias. This suggests
the antiarrhythmic protection conferred by IP is not mediated by myocardial
G depletion.
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Ischemic Preconditioning/Imaging
Koichi Node, Masafumi Kitakaze, Tetsuo Minamino, Kazuo Komamura,
Mitsuaki Chujo, Hidezo Mori, Michihiko Tada, Michitoshi Inoue, Masatsugu Hori,
Takenobu Kamada. The First Dept. of Med., Osaka Univ., Osaka, Physiol Dept., Tokai
Univ., Isehara, Japan
It is reported that alpha1-adrenoceptor stimulation triggers the infarct size
(IS)-limiting effect of ischemic preconditioning, however, its cellular mecha-
nism is unknown. We tested the hypothesis that activation of protein kinase
C (PKC) is responsible for the IS-limiting effect due to alpha1-adrenoceptor
activation. In 33 open chest dogs, methoxamine (40 /lg/kg/min) was admin-
istered for 4 times of 5 min into the left anterior descending coronary artery
with and without GF109203X, an inhibitor of PKC. IS due to 90 min of is-
chemia followed by 6 hrs of reperfusion in the methoxamine group was
smaller than the control (IS:5 ± 3 vs 39 ± 7%, p < 0.01). The IS-limiting
effect of methoxamine was blunted by GF109203X (IS:43 ± 3%). Methox-
amine increased the activity of PKC by 213 ± 23%, and ecto-5'-nucleotidase
which converts 5'-AM P to adenosine by 78 ± 11 %. Activation of PKC and
ecto-5'-nucleotidase were attenuated by GF109203X. The IS-limiting effect
of methoxamine was blunted by AOPCP. an inhibitor of ecto-5'-nucleotidase
liS :37 ± 4%). Furthermore, IS-limiting effect due to 4 times 5 min of transient
coronary occlusion was blunted by GF1 09203X and AOPCF' Thus, we con-
clude that activation of PKC due to alpha1-adrenoceptor stimulation limits
infarct size through activation of ecto-5'-nucleotidase in ischemic precondi-
tioning.
Reperfusion arrhythmias, a major cause of morbidity and mortality, can be
prevented experimentally by preconditioning the heart with ischemia ("is-
chemic preconditioning" (IP)). While the mechanism responsible for this an-
tiarrhythmic effect is unknown, a leading hypothesis is that IP depletes my-
ocardial glycogen (G), thus limiting anaerobic glycolysis and lactic acidosis
during subsequent ischemia. To test this hypothesis, we compared the inci-
dence of sustained (>30 sec) VT or VF during reperfusion in 3 groups of
rats (n = 9 each) subjected to a 6-min left coronary occlusion. A control
group ICON) received no pretreatment; a preconditioned group (IP) under-
went three 2-min coronary occlusions at 5-min intervals prior to the 6-min
occlusion; and a third group IGI + IP) received a 40-min infusion of glucose
and insulin, to "load" the heart with G, prior to IF' Additional rats were used
to determine the (G] (/lmol!g) of the anterior myocardium just before (PRE-G)
and just after (POST-G) the 6-min left coronary occlusion, and their difference
(G-consumed).
Results:
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Ultrasound Biopsy: A Novel Technique for
Nondestructive Intracardiac Tissue
Characterization
14) in 2 out of 18 viable and in 14 out of 16 necrotic segments. A cut-off
:::9.4% cyclic variation in a dyssynergic segment yielded a 89% sensitivity
and a 88% specificity for predicting functional recovery following successful
revascularization.
In conclusion, viable dyssynergic myocardial segments show a cyclic
gray level variation at rest, which can be detected by simple videodensit-
ometric analysis, much less technologically demanding than radiofrequency
backscatter evaluation.
Glenn E. Davison, Gregory M. Lanza, Donald H. Christy, Michael J. Scott, James
G. Miller, Samuel A. Wickline. Washington University, Sf Louis. MO
We have previously demonstrated that ultrasonic tissue characterization with
transthoracic imaging can differentiate between normal and infarcted my-
ocardium. To determine whether intracardiac echocardiography differenti-
ates normal myocardial tissue from fibrous scar, we used a 12 MHz intravas-
cular ultrasound catheter to study myocardial infarction in 4 Yorkshire pigs
3 months after distal left anterior descending coronary artery occlusion. All
hearts were imaged with identical TGC and gain settings. Ten frames were
analyzed for each heart with the use of videodensitometry. Average gray
scale pixel intensity was computed off-line for normal and infarct regions of
interest after digitization of the ten image frames. Normal regions adjacent to
infarct were selected for comparison in the same circumferential TGC field.
Mason-Trichrome stain was used to corroborate the location of infarct tissue
in histologic sections for comparison with intracardiac echocardiography. In
general, greater backscatter was observed from infarcts than from normal
tissue. The mean pixel value (signal intensity) for infarct tissue sUbstantially
exceeded that for normal myocardium (224 ± 11* and 147 ± 5 for infarct
vs. normal, respectively; p < 0.001). Similarly, the collagen content of infarct
tissue (218 ± 84 mglg LV) markedly exceeded that of normal myocardium
(36.6 ± 2.5 mglg LV). Thus, quantitative estimation of the scattering behav-
ior of normal and pathologic myocardial tissue is feasible with intracardiac
echocardiography, which holds promise for clinical delineation of infarct re-
gions during cardiac catheterization.
Detection of Experimental and Clinical Myocardial
Infarction by High Frequency Ultrasound
P. Anthony N. Chandraratna, Peter Whittaker, Robert A. Kloner, Joie P. Jones,
Jacqueline Gallet. USC School of Medicine, Los Angeles, CA
To determine whether myocardial changes in acute myocardial infarction are
detectable by high frequency ultrasound imaging, the left anterior descend-
ing coronary artery of 10 rats was ligated and 1 rat was sacrificed after 1 day
and 3 rats were sacrificed after 2 days, 3 rats after 3 days and 3 rats after
4 days. Two rats served as sham operated controls. Unstained, 5 /lm sec-
tions of rat hearts were placed on a glass slide and imaged with a 600 MHz
transducer. In addition, sections of myocardium obtained at autopsy from 1
pt with acute myocardial infarction were also imaged. A serial section from
each of the hearts was imaged by light microscopy.
Results: Ultrasound images of control rats and 1 day myocardial infarc-
tion showed cardiac myocytes arranged in long axis both in the anterior wall
and septum. The anterior wall in the 2 day, 3 day and 4 day infarcts showed
cell loss in the subendocardium and subepicardium and discrete rounded
echo dense particles which corresponded to inflammatory cell infiltration on
light microscopy. Between these areas were hypoechoic myocytes which
corresponded to coagulation necrosis on histology. The septum (control re-
gion) showed normal myocytes. In acute myocardial infarction in man, cell
necrosis and cellular infiltration was noted in the infarcted region. Thrombi in
intramyocardial arterioles were seen. The changes were confirmed by light
microscopy.
Conclusion: High frequency ultrasound imaging depicted characteristic
changes in acute myocardial infarction. Further development of this tech-
nique for possible IN VIVO evaluation of myocardial ischemia and differenti-
ation of infarcted from viable myocardium appears warranted.
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